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WP = sum of gate widths of operating p-channel transistors 
CP = sum of gate capacitors of operating p-channel transistors 
CL1 = sum of interconnection capacitors between drams of 
operating p-channel transistors and first power terminal 
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WN = sum of gate widths of operating n-channel transistors 
CN = sum of gate capacitors of operating n-channel transistors 
CL2 = sum of interconnection capacitors between drams or 
operating n-channel transistors and second power terminal 
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Gat© width of p-channel transistor = WP 
Gate width of n-channel transistor = WN 

First load capacitor^ (CP + CL1) 

Second load capacitor- (CN + CL2) 
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WP = sum of gate widths of ope 
CP = sum of gate capacitors of c 
CL1 = sum of interconnects 
operating p-channel transistors < 


rating p-channel transistors 
>perating p-channel transistors 
n capacitors between drains of 
md first power terminal 
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WN - sum of gate widths of operating n-channel transistors 
GN— sum-of gate GapaGitors-of operating n-Ghannel transistors 
* CL2 = sum of interconnection capacitors between drains of 
operating n-channel transistors and second power terminal 
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Gate width of p-channel transistor = WP/2 
Gate width of n-channel transistor = WN/2 
First and third load capacitor= (CP + CLl)/2 
Second and fourth load capacitcir= (CN + CL2)/2 



End 
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WPave = average of: gate widths of operating p-channel transistors 
CFave - average of gate capacities of operating p-channel 
transistors 

CLlave = average cf interconnection capacitors between drains of 
operating p-channel transistors and first power terminal 
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WNave = average cf gate widths of operating n-channel transistors 
CNave = average of gate capacitors of operating n-channel transistors 
CL2ave - average of interconnection capacitors between drains of 
operating n-channel transistors and second power terminal 



L 



Gate width of p-channel transistor = (NgateOP)WPave 
Gate width of n-channel transistor = (NgateOP) WNave 
First load capacitor= (NgateOP) (CPave + CLlave) 
Second load capacitor^ (NgateOP) (CNave + CL2ave) 
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WPave = average of gate widths of operating p-channel transistors 
CPave = average of gat© capacitors of operating p-channel 
transistors 

CLlave = average cf interconnection capacitors between drains of 
operating p-channel transistors and first power terminal 
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WNave = average of gate widths~of operating^fFchffiiiiei transistors ~ ~ 
CNave = average cf gate capacitors of operating n-channel transistors 
CL2ave = average ©P interconnection capacitors between drains of 
operating n-channel transistors and second power terminal 
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Gate width of p-channel transistor - (NgateOP)WPave/2 
Gate width of n-channel transistor = (NgateOP)W nave/2 
First and third load capacitors (NgateOP) (CPave + CLlave)/2 
Second and fourth load capacttor= (NgateOP) (CNave + 
CL2ave)/2 



End 
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WPave - average Jr gate widths of all p-channel transistors 
CPave = average of gate capacitors of all p-channel transistors 
CLlave — average interconnection capacitors between drains of 
all p-channel transistors and first power terminal 
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WNave = average c?f gate widths of all n-channel transistors 
CNave - average <f gate capacitors of all n-cfaannel transistors 
CL2ave = average of interconnection capacitors between drains of all 
n-channel transistors and second power terminal 
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Gate width of p-channel transistor = (Ngate)(ROPave)WPave 
Gate width of n-channel transistor = (Ngate)(ROPave) WNave 
First load capacity (Ngate)(ROFave) (CPave + CLlave) 
Second load capacitor^ (Ngate)(ROPave) (CNave + CL2ave) 
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Average operational rate : ROFave 
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WPave = average cf gate widths of all p-channei transistors 
CPave = average of gate capacitors of all p-channel transistors 
CLlave - average of interconnection capacitors between drains of 
all p-channel transistors and first power terminal 
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WNave ~ average of gate widths of all n-channel transistors 
CNave - average oFgate capacitors of all n-channel transistors 
CL2ave = average cf interconnection capacitors between drains of all 
n-charmel transistors arid second power terminal 
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Gate width of p-channel transistor - (Ngate)(ROPave)WPave/2 
Gate width of n-channel transistor = (Ngate)(RQPave)WNave/2 
1st and 3rd load capacitor^ (Ngate)(ROPave) (CPave + CLlave)/2 
2nd and 4th load capacitor= (Ngate)(ROPavc) (CNave + CL2avc)/2 
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maximum operational rate : ROPmax 
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Wave ~ average cf gate widths of all p-channel transistors 
CPave - average of gate capacitors of all p-channel transistors 
CLlave = average <P interconnection capacitors between drains of 
all p-channel transistors and first power terminal 
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WNave = average <f gate widths of all n-channel transistors 
CNave = average <f gate capacitors of all n-channel transistors 
CL2ave = average cF interconnection capacitors between drains of all 
n-channel transistors *and second power terminal 
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Gate width of p-channel transistor = (Ngate)(ROPmax)WPave 
Gate width of n-channel transistor - (Ngate)(ROPmax)WNave 
First load capacitor- (Ngate)(ROPmax) (CPave + CLlave) 
Second load capacitor= (Ngate) (ROPmax) (CNave + CL2ave) 



End 
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maximum operational rate : ROPmax 
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WPave = average of gate widths of all p-chamiel transistors 
CPave - average cf gate capacitors of all p-chaimel transistors 
CLlave = average interconnection capacitors between drains of 
all p -channel transistors and first power terminal 
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WNave = average <rf gate widths of all n-channel transistors 
CNave = average of gate capacitors of all n-channel transistors 
CL2ave = average <*f interconnection capacitors between drains of all 
n-channel transistors and second power terminal 
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Gate width of p-chanhel transistor = (Ngate)(ROPmax)WPave/2 
Gate width of n-channel transistor = (Ngate)(RGPmax)WNave/2 
1st and 3rd load capacitor= (Ngate)(ROPmax) (CPave + CLlave)/2 
2nd and 4th load capacitor= (Ngate)(ROPmax) (CNave + CL2ave)/2 
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End 
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Average current of all the circuits : lave 
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WPave = average cf gate widths of all p-channel transistors 
CPave - average of gate capacitors of all p-channel transistors 
CLlave = average d interconnection capacitors between drains of 
all p-channel transistors and first power terminal 
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WNave = average <sfgate widths of all n-charmel transistors 
CNave - average of gate capacitors of all n-channel transistors 
CL2ave = average d. interconnection capacitors between drains of all 
n-channel transistors and second power terminal 
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Average current of all basic gate circuits : IFRIave 



T 



Power current ratio CI = IFRIave/Iave 




Gate width of p-channel transistor = (Ngate)(CI) WPave 
Gate width of n-channel transistor = (Ngate)(CI) WNave 
First load capacitor (Ngate)(CI) (CPave + CLlave) 
Second load capacitor (Ngate)(CI) (CNa ve + CL2ave) 
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Average current of all the circuits : lavs 



S45 



A.- 846 



WPave - average cf gate widths of all p-channel -transistors 
CPav& = average gate capaci-b>r$ of all p-chajmel transistors 
'CLlave = average <?f interconnection capacitors between drains of 
all p-channel transistors and first power terminal 
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WNave = average cf gate widths of all n-chanael transistors 
CNave = average of gate capacitors of all n-channel transistors 
CL2ave = average of interconnection capacitors between drains of ail 
n-channel transistors and second power terminal 
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Average current of all basic gate circuits : IPRIave 



Power current ratio CI = IPRIave/Iave 
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Gate width of p-channel transistor = (Ngate)(CI)WPave/2 
Gate width of n-channel transistor = (Ngate)(CI)WNav©/2 
1st and 3rd load -capacitor" (Ngate)(CI) (CPave + CLlave)/2 
2nd and 4th load capacitor (Ngate>(CI) (CNave •+ CL2ave)/2 



End 
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FIG. 18 
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RONPu = reciprocal of sum of reciprocals of ON-iesiBtauces" of non- 
operating p-channel transistors 

CP = sum of gate capacity of non-operating p-channel transistors 
CLX = sum of interconnection capacitor between drains of non-operating p- 
channel transistors and first power terminal 



RONNn - reciprocal of sum of reciprocals of QN-resistances of non- 
operating n-channel transistors 

CN = sum of gate capaciters of non-operating n-channel transistors 

CL2 = sum of interconnection capacitors between drains of non-operating 

n-channel transistors and second power terminal ^ 



Series resistance of third equivalent internal capacitor* 2RONPn 
Series resistance of second equivalent internal capacitor^ ZRONNn 
Second equivalent internal cap.acifrr= (CP + CLl)/2 
Third equivalent internal capacitor^ (CN + CL2)/2 - 



End 
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RONPave = average of ON-iegistances of non-operating p-cbannel transistors 
CPave = average, of gate capaciters of non-operating p-channel transistors 
CLlave = average of interconnection capacitors between drains of non- 
operating p-channel transistors and first power terminal 



RONNave - average of ON-resistances of non-operating n-channel transistors 
p. CNave = average of gate capacitor of non-operating n-channel transistors 
CL2ave = average of interconnection capacitors between drains of non- 
operating n-channel transistors and second power terminal 
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Series resistance of 3rd equivalent internal capacity 2RONPave/(NgatcNOP) 
Series resistance of 2nd equivalent internal capacit«-= 2ROM^ave/(NgateNOP) 
2nd equivalent internal capacrf©r^= (NgateNOP) (CPave + CLlave)/2 
3rd equivalent internal capacrters (NgateNOP) (CNave + CL2ave)/2 
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Average operational rate ; RQPave 
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The number of non-operating gate circuits 
NgateNOP - Ngate (1 - ROPave) 
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RONFave = average of ON-resistances of all p-channel transistors 
CPave = average of gate capacitors of all p-channel transistors 
CLlave = average of interconnection capacitors between drains of all p- 
channel transistors and first power terminal 



S63 



RONNave - average of ON-resisianccs of all o-ckannei. transistors 

CHave — average of gate capacities of ail n-chanriel transistors 

CL2ave = average of interconnection capacitors between drains of all n-channel 

transistors arid second, power terminal 



A 



S64 



Scries resistance of 3rd equivalent internal capacitor* 2RONPave/(NgateNOF) 
Series resistance of 2nd equivalent internal capacitor 2RONNave/(NgateNOP) 
2nd equivalent internal capaciter= (NgateNOP) (CPave + CLlave)/2 
3rd equivalent internal capacitor (NgateNOP) (CNave + CL2ave)/2 
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maximum operational rate : ROPmax 
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The number of non-operating gate circuits 
NgateNOP = Ngate (1 - ROPmax) 
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RONPave - average of QN-resistajices of all p-channel transistors 

CPave = average of gate capacitors of all p-channel transistors 

CLlave - average of interconnection capacitors between drains of all p- 

channel transistors and first power terminal 
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RQNNave = average of QN-resistances of all n-channel transistors 

CNave = average of gate capacitors of all n-channel transistors 

CL2sve = average of interconnection capacitors between drains of all n-channel 

transistors and second power terminal 
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Series resistance of 3rd equivalent internal capacit*»r= 2RQr^ave/(NgateNOP) 
Series resistance of 2nd equivalent internal capacitor^ 2RO!Wavc/(NgaieNOP) 
2nd equivalent internal capacitor- (NgateNOP) (CPave + CLlave)/2 
3rd equivalent internal capacitor- (NgateNOP) (CNave + CL2ave)/2 
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Average current of all the circuits : lave 
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WPavft - average^ gate widths of all p-charmd transistors 

RONFave ~ average of OH-resistances of all p-channel transistors 

CPave - average af gate capacifei^ of all p-channei transistors 

CLlave = average cf interconnection capadtars between drains of all p- 

chamiel transistors and first power terminal . 



WNav© = average ef gate widths of all n-channel transistors 

KONNavc = average of ON-xesistances of all n-channd transistors 

CNave - average erf gate capacitors of all n-chairoel transistors 

CL2ave = average <t£ interconnection capacitors between drains of all n-dianncl 

transistors and second power terminal 
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Average current of all basic gate circuits : IPMave 



T 



The number of non-operatip.g gate circuits 
HgateNOP = Ngate- (1 - IPRIave/Iave) 




Series resistance of 3rd equivalent internal capacity- 2RONP.ave/(NgateNOP) 
Scries resistance of 2nd equivalent internal capacity- 2ROIWavG/(NgateNOF) 
2nd equivalent internal capacitts-- (HgateNOP) (CPave + CLl.ave)/2 
3rd equivalent intereal capacitcr= (NgateNOlP) (CNavc -v CL2ave)/2 
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